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ABSTRACT 


that coupling between dynamical of 1975-1977. It ia found 

•Phere ii effected ^ro^“ SL P e. It tto ^ ‘ trat ° 9phere «<» lover thermo- 
The circulation regime both in fhe « e ‘fnpereture regime of the atmo.phere. 

on location of the eource of pe«urbation« P that themos P hcre dependt 

The effect of warming-induced perturbation. „ lh / at “ toa P h "i‘ varminga. 
lying layers and the meridional extent nf .g C dynamic, of above- and under- 

stratosphere, there is a conn^«v-«m 1 8 nate. In conditions of & warmer 

D-region. A time delay of 1 to 2 dava of*i° W1B j! atabilit y in thc ionospheric 
to occur with respect to atratoaoheric n lower - th o™° s Phere Proce.se. i. found 
cb level. atratoaphenc proce.sca of temperature variation at 30 

meteorological conditions at^h^trono^h eircu J ation Parameters and the 
ments in the D-re e t t m" “ •tratoaphere. Wind measure- 

that there i. a re.Zse "f SI"ri„n / " StbIZMIR eince I974 > Wc believe 

especially to the stratospheric warnings 20 ^!! h° th f SC ‘; a J 0S P 1 ’ eric proceasca, 
VERCASOVA and KAZIH1R0VSKY 19791 f h ? Ve found <VERCASOVA, 1978; 

temperature variations at Jhe 30 .b TevlVd ^ D - region and 

rule we had tonal wind reversal, fro n ! t ,“? f ““tospheric varminga. A. a 
ward wind or even reversal of thc meridional wind e ° 6 ‘ e T ly ' ^creasing of south- 
tide amplitude. The response of the wind field i«’ d*t ? f ccnidiurna l 

maximum of temperature at the stratosphere (T ) ®l a ycd by 1-3 days after the 

vi "' 1 “ d 

?~“v — ... 

temperature, reveal delay effects but Ar> n 2 • a * reElne “ith stratospheric 
of each individual warming! hlLTe*"*.' “! *" y detaUa about effc « a 

of the influence of each individual wirmim. n * d l ° exan f n *- n E the extension 

out limiting our attention only to temperature tbe ionospheric dynamica, with- 

JSu-s xsxr . E ~ii= , sr^.- h s , ar 

on the height range 30 to -85 to a " d incomplete wind profile, (data 

therefore Lly a EnJLSoJJ cto^r" 8 “ n<1 ** interp ° lati °" haa 

met corn logical ^anoly a is^was mIdr! Ch wrconsid«ed‘ , th ‘ n8 a . prel f'"? nar y 
anti-cyclonea , connected with the warn?™ * d 5 ho ™ 8l ° n giving rise to 
boundary, further propagation of a warm £n 
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the pole, there i. an observable cyclone vith depressions e “* nd * n ® *°p° | £l 
Eura.ian and American continent, while over the northern part. o£ the p *cific 
and Atlantic Ocean., two active anti-cyclone, occurred with high upp ?• 

There were no strong winter warming, in the otrato.phere but there were »oa 
local warnings. 

At Irkutsk the warning attained it. maximum stage on 6 , 

teanerature at 30 mb level increasing by about 20 C. The formation of 
cyclone, had significantly increa.cd the dynamical instability in 20-60 km 
lavers which is apparent from Figure 1, showing wind field naps for the tropo , 
strato- and thermosphere. In the stratosphere this dynamical 
as a decrease of the modulus |V /V | (ratio of the zonal to meridional com 
nntwnts) i e as an increase of Xcridionality with increasing temperature and 
pressure' in* the stratosphere. In the period of interest the disturbed region 
(h -u 70 km) was rather close to the lower thermosphere and nay influence the 
ionospheric D region dynamic. (Figure 1). We have eeen the significant decrease 
and reversal of the zonal flow and a significant increase and reversal of the 
meridional component of the wind. Figure 2 shows the influence of tmperature 
and pressure fluctuations at a height h a, 25 km upon the wind profile Btr “' ture 
in the tropo-strato-thermoaphere. For the higher values of temperature and 
pressure the profile seem, to be narrower, approaching the vertical axis. These 
changes are connected with a decrease of the "velocity gradient ( ?” d h r \] . C * t „ 

zonal and meridional flows when temperature i ” cre “**\ .•JelwiW 

for the incomplete wind profiles may roughly be estimated as a '-clocity 
difference at the ionospheric D-region end at 30 mb level, attributable t 
relevant height difference of'60 km. This is particularly typical of the zonal 
flow. 

A change of the modulus of the ratio of the zonal to meridional wind 
component |V /V I for 30 mb level and in the ionospheric D-region, as the 
warain^evolvea, is illustrated in Figure 3. For comparison this ^re also 
shows ?he state of the thermobaric field at h * 25 km for each of the two 
measurement times. For the maximum warming phase this ratio is minimal. » 

at the highest values of pressure and temperature in the stratosphere in winter, 
meridional flows predominate both below (at h - 25 km) and above (in ^iono- 
spheric P region). For this warming the action of perturbation maybe penetrate, 
even above the ionospheric D region. 

The analysis of the seven warmings permits the following conclusions: 

(1) Evidently winter tropo-, strato- and thermosphere circulation sy.t®. arc 
affected by a common source of perturbations that generate stratospheric 
vanning#. 

(2) The character of meteorological impact varies not only from year to year 
but also from warming to warning. 

(3) The circulation regime both in the stratosphere and in the lower thermo- 

sphere depends on localization of the source of Perturbations tha cause 
stratospheric warmings. The force of action of the warB ‘ nE :" nd “^.^‘ Ur 
tions on the dynamics of above- and underlying layer# and the meridional 
extension of processes depend on the altitude and of “ tlc y cloncs - 

Similar inference# have been reached by BUTKO et al. (1978). 
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Figure 1, Maps of tropo-strato-therno spheric wind field 
during the warmings: 31 December 1973 through 25 
January 1976 (bottom) and 17 December 1976 through 
20 January 1977 (top) at 0600 LMT. 


(A) The experimental data obtained over Eastern Siberia confirm the 
theoretical prediction of CHARNEY and DRAZIN (1961), that the winter provides 
moat favorable conditions for perturbations to propagate upwards from below 
because at that time in the stratosphere strong tonal flows are weakened and the 
meridional extension of processes grows. The decrease of the modulus of the 
ratio of the tonal to meridional wind components (Figure 3) is illustrative in 
this regard. 

We ma> assume that the energy of perturbations through planetary waves, can 
be relayed also into higher ionospheric heights, thus causing relevant changes 
in its dynamical regime. 


In April 1976 when a local-scale warming was observed only over Eastern 
Siberia, D-region winds and E and F2 region drifts were simultaneously measured 
by the Dl method. The experimental data thus obtained proved the possibility of 
meteorological control of the dynamical regime of the ionospheric D and E 
regions. (The correlation coefficient of the zonal component of the wind velo- 
city in the D region with stratospheric temperature is 0.77 and that for the E 
region is 0.93, see Figure 4. We had, however, no effects in the ionospheric F 
region dynamics (VERCAS0VA and KAZIMIROVSKY, 1980). 







Figure 4. Correlogrens for zonal and 
30-mb level temperature* 


On the basis of the experimental results obtained we can ‘ £ield 

conclusion that during periods of very strong ^Tturbatio^e ‘ h ^ al 

of the type of sudden winter stratospheric warnings the structure of the 
dynamical regime in the D and E regions of the ionosphere over Eastern Siben 
is largely influenced by the meteorological situation from below. 
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